The first vapor phase self-assembled heterocatalytic structure on surface is build from cobalt 5,10,15,20 tetrakis (4-aminophenyl)-21H, 23H-porphine through imide bonds. This heterogeneous catalyst possesses essential thermal and temporal stability along with catalytic activity in oxidation processes of organic substrates.
It is hoped that advantages of homogeneous (i.e. high reaction activity) and heterogeneous (easy separation of products and reagents from catalysts) can be combined into one system. In many cases the applications of surface-modified materials have not been successful because: 1) short lifetime of catalysts caused by leaching of reactive groups, 2) steric effects of the matrix, and 3) unhomogeneity of reactive centers. 2 In this work we present a novel way of heterogenisation of a wide range of catalysts (organic, metallorganic, inorganic) through vapor phase self-1 assembly in order to obtain materials with high thermal and temporal stability properties and good catalytic activity.
A novel method enable the introduction of modified homogenic catalyst as an active catalytic layer in metallorganic heterostructure by the ultra high vacuum (UHV) vapor phase self-assembling (VP-SAM) method, followed by the formation of covalent bonds between interfaces. The possibility of this synthetic route was shown on the example of naphthalene diimide organic superlattices for optoelectronic applications 3 .
In present contribution we demonstrate UHV vapor-phase self-assembly synthesis of heterogenic catalysis.
We demonstrate VP-SAM approach to heterogenisation catalysis on example of a catalytic organic heterostructure containing the layer of cobalt 5, 10, 15, 20 tetrakis (4-aminophenyl)-21H, 23H-porphine (CoTAPP). Incorporation of such porphine units into supramolecular structure is favorable for following reasons.
CoTAPP molecules are robust, rigid and highly symmetrical and thus serve as desirable, slab-like building blocks for synthesizing microporous materials with large cavities and channels that have potential catalytic activity. 4 CoTAPP was synthesis according to of Adler and Dutta-Gupta procedures. 7 A template layer is firstly deposited on oxide surfaces, such as Si/SiO 2 and glass ( Fig. 1, A step i) , by reaction of 3-aminopropyl-trimethoxysilane (A, acylation route) with surface exposing free amine functionality toward the next synthetic step ( Fig. 1 , A step i, substrate temperature 100 °C, total pressure 0.05 Torr) We summarize these results of catalytic activity of CoTAPP (B route) VP-SAM films in Table 1 . Prolonged thermal, operational stability of the resulting catalyst and process flexibility is favorable for a number of practical catalytic applications.
Notes and references

